Mutual Antagonism of PINK1/Parkin and PGC-1α Contributes to Maintenance of Mitochondrial Homeostasis in Rotenone-Induced Neurotoxicity.
Parkinson's disease (PD) is a progressive, selective, and age-related neurodegenerative disease. The pathogenic focus of PD is mitochondrial dysfunction. When mitochondrial homeostasis was damaged, it can lead to reactive oxygen species formation to further accelerate the accumulation of dysfunctional mitochondria, resulting in a vicious cycle harmful to the neuron. PINK1 and Parkin, two proteins that are linked to PD, play vital roles in mitophagy, which was very important in maintaining mitochondrial homeostasis. Thus, at present, we explored mitochondrial biogenesis, mitophagy, and fission/fusion in rotenone-induced dopamine neurotoxicity. In particular, we focused on interactions between the PINK1/Parkin pathway and PGC-1α in the regulation of mitochondrial homeostasis impairment. The results indicated that both the autophagy and mitophagy levels increased significantly and were accompanied by altered levels of PINK1/Parkin proteins in rotenone-induced neurotoxicity. PINK1 influenced mitochondrial biogenesis by inhibiting PGC-1α and mtTFA protein expression as well as the mtDNA copy number. PGC-1α, in turn, inhibited PINK1/Parkin protein expression and the mitophagy levels. Furthermore, the results demonstrated that PINK1 influenced mitochondrial fission/fusion by regulating MFN2 and phosphorylating Drp1. In summary, mutual antagonism of the PINK1/Parkin pathway and PGC-1α formed a balance that regulated mitochondrial biogenesis, fission/fusion, and mitophagy. These effects contributed to the maintenance of mitochondrial homeostasis in rotenone-induced neurotoxicity.